Thyroid hormone induces a nerve-independent precocious expression of fast myosin heavy chain mRNA in rat hindlimb skeletal muscle.
The appearance of the mRNA for the adult fast IIB myosin heavy chain (MHC) was examined during postnatal development of rats using an S1 nuclease assay. In normal rats, a large increase in the adult MHC mRNA began at 6-7 days after birth, whereas daily injections of newborn rats with 3 micrograms of triiodothyronine (T3) resulted in a precocious increase of the mRNA as early as 3 days after birth. Injection of a range of doses of T3 demonstrated that a large effect was obtained between 30 and 300 ng of T3/day/rat. Fast myosin protein was also precociously induced over the same range of T3 doses. This effect was also seen in denervated muscles, and muscles responded similarly to the different doses of T3 whether they were denervated or not. These results suggest that either thyroid hormone or some circulating factors induced by thyroid hormone are limiting factors in controlling the neonatal-to-adult fast MHC transition and that these factors may act directly on muscle tissue.